ABSTRACT
INTRODUCTION
Schrodinger equation forms the non-relativistic part of the quantum mechanics and obtaining both exact and arbitrary solution with some chosen potentials has been of great interest because of its enormous applications [1] [2] Obtaining the total wave function and its corresponding eigen value is essential and very important as its provides the necessary information for the quantum mechanical systems [3] [4] [5] . Many authors have provided both exact and approximate solutions to Schrodinger equation using different solvable potentials such as Pseudoharmonic, Rosen-Morse, coulomb , Yukawa, Kratzer ,Hellmann potentials [6] [7] [8] [9] . Some of these potentials are solvable in Schrodinger equation using some method. These methods are: variational principles [10] [11] , Factorization method [12] , Nikiforov-Uvarov method [13] [14] [15] [16] .
q-DEFORMED WOODS-SAXON PLUS MODIFIED COULOMB POTENTIAL
Woods-Saxon potential for more than a decade has been of practical interest especially as it is widely used in nuclear nuclear physics to describe nuclear shell model [17] [18] [19] [20] . Nuclear shell model describes the interaction of nucleon with heavy nucleus [21] [22] [23] . Understanding the behavior of electrons in the valence shell has a major role in investigating metallic system [24] . This potential is express as a function of the distance from the centre of the nucleus. Different authors have worked with Woods-Saxon potential using different techniques especially in relativistic quantum mechanics. C. Roja and V.M. Villalba [25] 
Where q is the dimensionless parameter that takes different values . A is a constant value. The second term in equation (3) is the modified exponential term. This term takes care of the coulomb force that exist between the valence electron and the protons in the nucleus of an atom, and hence, give a complete description of an atom.
CONVENTIONAL FORM OF NIKIFOROV-UVAROV METHOD.
The Nikiforov-Uvarov method popularly known as (NU) involves reducing second order linear differential equation into hyper-geometric type [28, 29] .This method provides exact solutions in terms of special orthogonal functions as well as corresponding energy eigen value. This method can be used to provide solutions to both relativistic and non-relativistic equations in quantum mechanics with some suitable potentials. This equation can be express as
To find the solution to equation (4), the total wave function can be express as (5) into equation (4) reduces equation (4) into hyper-geometric type.
Where the wave function ψ(s) is defined as the logarithmic derivative
is at most first-degree polynomials.
Equation (6) can be express in Rodrigues relation as
Is the normalization constant and the weight function ρ(s) satisfies the condition.
In order to accomplish the conditions imposed on the weight function ρ(s), it is necessary that the classical orthogonal polynomials τ(s) be equal to zero, so that its derivative be less than zero. This implies that ( ) 0 < ds s dτ (11) Therefore, the function π(s) and the parameter λ required for the NU-method are defined as follows:
The k-values in equation (12) where τ(s) is as defined in equation (10) and on comparing equation (13) and equation (14), we obtain the energy Eigen values.
SOLUTION OF SCHRODINGER EQUATION WITH THE PROPOSED POTENTIAL
The Schrodinger equation is given by
Using the transformation. 
Further simplification reduces equation (17) 
. Then comparing equation (19) with (4), we obtain the followings: 
( ) s π has four solutions and one of the solutions satisfied bound state condition which is ( ) 
For Bound state condition to be satisfied then equation (11) must be satisfied. But using equation (10) 
This then satisfies the bound state condition. Using equation ( 
CALCULTION OF THE ENERGY EIGEN VALUE
The energy eigen-value is obtained by equating equation (27) to equation (28) Thus,
Substituting (19a) into equation (29) gives the energy to be
CALCULATION OF THE WAVE FUNCTION
Using equation (7) ( ) 
By integrating equation (31) 
Equation (32) gives the first part of the wave function. To determine the second part of the wave fuction, we first of all calculate the weight function using equation (9) . Thus: 
Using equation (5), we obtain the total wave function as given in equation (37).
( ) ( ) 
CONCLUSION
In this work, we have used the proposed potential to determine the energy and the wave function of the Schrodinger wave equation using conventional Nikiforov-Uvarov method. The numerical values of this energy increases significantly with an increase in the dimensionless parameter and this is illiustrated graphically to show the different energy levels of electron in an atom. The numerical result also shows that the energy level increases with an increase in quantum state. However, the negative energies in the numerical result conform to bound state condition for a non-relativistic wave equation. 
